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INTRODUCTION
• The patient-physician relationship is an essential component of effective
healthcare.1
• Several studies have researched the importance of appointment compliance
(AC) in addressing health care interventions and reducing mortality risk. One
study found AC to be 58% and highlighted effective strategies such as mailed
or telephoned reminders in bettering patient arrival1. Another research paper
compared appointment non-adherence in AA with severe, uncontrolled
hypertension2.
• Our retrospective study, which is focused on patients who sought care at
Kresge Eye Institute (KEI) in Detroit, Michigan, is aimed to elaborate on
factors impacting AC and continuity of care. The Detroit metropolitan area has
a diverse population, with a wide range of demographics, and stratified income
brackets.4 This provided the necessary framework needed to properly assess
patient appointment compliance.
• The demographic data utilized in this study included: KEI clinic locations and
providers, physician specialty, the chronological rank of appointments within a
patient’s appointment history, age, race, insurance, zip code, appointment
month, and gender.
• This data provided by KEI offers insight into the factors contributing
to appointment compliance and continuity of care.
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RESULTS
Table 1. Distribution of Demographic,
Administrative, and Appointment
Characteristics among compliant and noncompliant appointments at KEI

Table 2. Summary of Continuous
Appointment Characteristics

DEMOGRAPHIC CHARACTERISTICS:
• Patient demographic and clinical characteristics are described relative to AC across all
appointments, which are summarized in Table 1.
• Patient gender had significant differences between CO and NC groups (p<0.0001) with
female patients representing a significantly greater portion of all compliant appointments.
• CO appointments were associated with significantly (p<0.00001) older patients as compared
to NC appointments (Table 1 and 2).
• AC was found to have a significantly different distribution across the 10 racial categories
analyzed (p<0.0001; Table 1)
Figure 2. Frequency of Appointments per
Ophthalmic Specialty. The total n= 597,364
appointments was categorized across the indicated ophthalmic
subspecialties seen at the KEI clinic.

Figure 3. Frequency of Appointments per
racial category.
The total n= 597,364 appointments was categorized across the
indicated racial categories seen at the KEI.

METHODS
• The Institutional Review Board of Wayne State University approved the study protocol (IRB-20-042048)
• Retrospective analysis was performed across all appointments scheduled from 01/2014-12/31/2018 at
any of KEI’s 24 out-patient Michigan location.
• Patient arrival to appointment, denoted as compliant (CO), and cancellation/no-show to appointment,
classified as non-compliant (NC), across KEI clinic sites
• Chi-square test was performed to compare categorical and binary characteristics between CO and NC
groups for patient gender, race, and insurance type, scheduling location, appointment
month, provider, and physician specialty.
• Mann-Whitney U test assessed relative distribution of continuous characteristics (including patient
age and appointment rank) across CO and NC appointments.
• The appointment rank variable was used as an indicator of the patient’s relationship length with KEI
at each appointment relative to all the appointments in a patient’s appointment history.
• Logistic regression, in regards to AC, was performed to control for covariates
• Receiver operating characteristic (ROC) curves with area under curve (AUC) values and HosmerLemeshow goodness of fit tests were generated from logistic regression analyses to demonstrate the
predictive accuracy and fit of our model.
• A geographical map of the entire population of appointments scheduled at KEI was generated using
Microsoft® Excel Version 15.11.2, showing relative frequency of appointments according
to each associated patient’s residential zip code.

CUMALATIVE CHARACTERISTICS:
• Cumulatively, 79.16% (472,860) of all appointments (Table 1) were compliant.
• Percent compliance was calculated according to each patient’s entire appointment history and
the mean was found to be 70.37% (Table 2).
• There were more than 13 ophthalmic specialties represented as is summarized in Figure
2 with the corresponding frequencies.
• The mean patient age across all appointments was 58.01 years (SD: 20.07 years) with a range
of <1 year to 118 years (IQR: 48.09-71.52 years) (Table 2).
• While more than ten racial categories were represented, 61.02% of appointments at KEI were
for African American patients. The frequency of racial demographics is highlighted in Figure
3.
• For sex distribution, the majority (59.77%; 356,966) of appointments were those of female
patients.
• The patient zip code associated with each appointment was used to determine the distribution
of appointments per patient zip code (Figure 4).

Figure 4. Appointment frequency across each
zip code.
The total n= 829,034 appointments were mapped across each
Michigan based zip code using Microsoft Excel (see Methods
section). The enlarged area represents metro Detroit. Four
observations in our analysis were Michigan based, but had an
unspecified zip code listed in the EMR at that particular
appointment.

Table 3. Comprehensive multiple logistic
regression across initial appointments.
*Appointment compliance is the outcome (dependent) variable and race,
age, sex, specialty, appointment location, month, and appointment rank are
the predictors. Also, please note that 75 insurance categories have been
omitted for table length, but can be found in the supplementary materials.

CLINIC AND ADMINISTRATIVE CHARACTERISTICS:
• The distribution of the 24 associated clinic locations and appointment month significantly
differed concerning AC (p<0.0001; Table 1).
• Also, the distribution of primary insurance types across more than 200 possible insurance
types and ophthalmic specialty differed significantly with respect to AC (p<0.0001).
• CO appointments were associated with a significantly higher appointment rank
(p<0.00001; Table 1) than NC appointments.
REGRESSION ANALYSIS:
• Multiple logistic regression analysis was performed to control for covariates and build a
model which the greatest predictive accuracy possible from the data available.
• Our model features the categorical contribution of each racial group, ophthalmic specialty,
clinic location, primary insurance type, and appointment month relative to AC. Reference
categories were determined based on the greatest frequency.
• The results of the model are found in Table 3 with an associated ROC curve and AUC
in Figure 5.
• Multiple logistic regression revealed age, male sex, appointment rank, appointment
month, race, specialty, and clinic location to be significantly associated with AC with the
AUC to be equal to 0.75 (Table 3 and Figure 5).
• Across all racial categories reported relative to African Americans, appointments associated
with patient’s whose race was unknown had the lowest odds of compliance (OR: 0.10; 95%
CI: 0.09-0.12; p<0.0001) and appointments of Caucasians had the highest odds of compliance
(OR: 2.82; 95% CI:2.59-3.07; p<0.0001).

CONCLUSIONS

Figure 1. Procedure for Sample Selection

Figure 5. Receiver
operating
characteristic curve
and associated
AUC for logistic
regressions (Table
3) across all
appointments.

• This investigation found the distribution of AC, defined by the CO and NC groups, to be
significantly different across patient gender, race, age at appointment, clinic location, and
appointment month, and physician specialty.
• In future analyses, additional metrics, such as driving distance, access to transportation,
and patient satisfaction, could increase the predictive accuracy of our model.
• A follow-up study can be performed to overcome this limitation and analyze subsets and
more patient-specific characteristics (employment status, education,
household income, history of mental illness, non-ophthalmological comorbidities and primary
method of transportation) that could, perhaps, contribute to non-compliance.
• Hence, the comprehensive dataset reveals potential factors that affect AC and can be used to
improve the quality of patient care. This study has applicability to other institutions, allowing
for the assessment of patient care and overall satisfaction.

